also may encounter strains like having less time to care for themselves and their children or incurring costs as a result of providing support to someone with a chronic health condition or disability. 1, 3, [7] [8] [9] In rural areas of the United States, adults with chronic conditions and disabilities face more barriers to accessing health care. For example, there often are fewer long-term support services like nursing care available in rural areas, and rural areas also may lack health care services like rehabilitation care. [10] [11] [12] [13] Therefore, the demand for informal care may be greater in rural areas than in urban areas because family and friends may need to fill these gaps by providing community-based care.
The higher prevalence of chronic conditions and disabilities in rural areas also may mean that caregivers in rural areas themselves have a higher burden of poor health than caregivers living in urban areas.
14 Caregivers with chronic conditions may experience greater burdens associated with caregiving because caregiving may negatively impact health through increased stress or physical demands. 15 Providing care also may result in caregivers having less time to care for their own health needs.
Caregivers living in rural areas also face financial challenges. In general, rural Americans have lower incomes than their urban peers.
14 Furthermore, there is evidence that workplaces in rural areas can be more challenging both in terms of the potential for work-related injuries and for difficulty in taking time off of work to care for a family member or friend. 14, 16 Our aims were to assess whether financial or healthrelated barriers varied among caregivers by place of residence, and determine whether rural caregivers were more likely to report difficulties associated with caregiving than their urban peers.
Methods

Data Source
The Caregiver Module is a set of 10 questions that was developed for the Behavioral Risk Factor Surveillance System (BRFSS), an annual telephone survey of community-dwelling US adults age 18 and older. 17 The module was cognitively tested-it underwent systematic evaluation to ensure respondents understood the questions-and it has been included as an optional BRFSS module in previous years with support from the Healthy Aging Program at the Centers for Disease Control and Prevention (CDC). 3, 18 We used data from the 10 states that included the Caregiver Module as state-added questions in 2011 (New Jersey), 2012 (Indiana, Iowa, Maine, Mississippi, Missouri, West Virginia, and Wisconsin), or 2013 (Arkansas and Illinois) and could provide the Metropolitan Statistical Area (MSA) to enable us to classify respondents as living in a rural or urban area. This study was reviewed by the Appalachian State University IRB and classified as exempt (IRB 17-0012).
Caregiver Status
We classified respondents as caregivers if they said "yes" to the Caregiver Module screening question: "People may provide regular care or assistance to a friend or family member who has a health problem, long-term illness, or disability. During the past month, did you provide any such care or assistance to a friend or family member?" We classified respondents who said "no" to the caregiver screening question as noncaregivers.
Of the 50,306 respondents who were asked the caregiver screening question, 10,390 (19.6% weighted) were caregivers and 8,378 (81%) had nonmissing MSA codes, enabling us to classify them as rural or urban caregivers. We excluded 942 caregivers who were missing information on vital covariates, leaving 7,436 (72% of all caregivers and 89% of rural/urban caregivers) in this study.
Caregiving Characteristics and Experience
Respondents classified as caregivers were then asked to complete the remaining Caregiver Module questions, which include caregiver-reported information about the care recipient: gender, age, relationship, and major health condition. We categorized care recipient age as 0-17, 18-34, 35-64, 65-74, and 75 or older. We classified the relationship to the care recipient as parent or parent-inlaw, spouse, other relative, and nonrelative. There were 26 conditions listed on the BRFSS plus an "other" category, but we report only the most frequently reported diagnoses: Alzheimer's disease or dementia, cancer, heart disease, diabetes, arthritis, and stroke.
Caregivers also reported the area in which the care recipient needs most help: self-care, household care, communicating with others, learning or remembering, seeing or hearing, moving around within the home, transportation outside the home, getting along with people, feeling anxious or depressed, or something else. Caregivers reported how long they had provided care for the care recipient, which we categorized as 0-12 months, 13-24 months, 25-60 months, and more than 60 months. Likewise, caregivers reported the number of hours in an average week they provide care to the care recipient; we classified this as 0-8 hours, 9-19 hours, 20-39 hours, and 40 hours or more to align with typical employment hours. Finally, caregivers were asked to identify the greatest difficulty they faced in caregiving: financial burden, not enough time for him/herself, not enough time for family, interferes with work, creates stress, creates or aggravates health problems, affects family relationships, another difficulty, or no difficulty. We created an indicator of whether caregivers reported any difficulty versus no difficulty.
Rural and Urban Residence
We classified respondents as living in a rural area if they lived outside of a MSA, which is assigned based on respondents' residence. Specifically, people classified as living in an urban area lived in the center city of an MSA, outside the center city of an MSA but inside the county containing the center city, or inside a suburban county of the MSA.
Financial and Health Barriers
We defined a financial barrier as having an annual household income <$25,000 or reporting they were not able to see a doctor when needed in the past year because of cost. We used this income level because it was close to the 2011 and 2012 federal poverty level (FPL) for a family of 4 ($22,350 19 and $23,050, 20 respectively). The BRFSS collects income data in increments-eg, $20,000-$24,999-so it was not possible to use cut points that reflect the FPL exactly. We defined a health barrier as reporting fair or poor general health (versus excellent, very good, or good); having been diagnosed with at least 2 of the following 6 chronic health conditions: arthritis, cancer (excluding skin cancer), diabetes, cardiovascular disease (angina, myocardial infarction, or stroke), asthma, or chronic lung disease (emphysema or obstructive pulmonary disease), or having a disability (activities were limited because of a physical or mental health condition, or they used special equipment 21 ). Although disability is conceptually distinct from health conditions or health status, 22 it is correlated with both 23 and we expected the impact of a chronic health condition or a disability on a caregiver's ability to provide care would be similar since either could require additional time to manage. Therefore, we combined health and disability into a single type of potential barrier. In our sample, 58% of people with multiple chronic conditions also had a disability. When we compared caregivers with only a disability to those with only multiple chronic conditions we found only one difference: caregivers with only multiple chronic conditions were older than those with only a disability. Otherwise, the 2 groups had similar demographic characteristics (sex, race/ethnicity, education, rural residence) and there were no differences in their caregiving experiences (average hours of care provided, duration of caregiving, type of care provided, care recipient health condition, or caregiving-related difficulties).
We classified each respondent as having, or not having, each of these barriers and also created a 4-level indicator of barriers present: financial barrier only, health barrier only, both financial and health barriers, and neither financial nor health barrier.
Covariates
All data collected through the BRFSS are self-reported. We included respondents' gender, age group, highest level of educational attainment, employment status, race/ethnicity category, household income range, and marital status. If self-reported age was missing (0.3% of respondents), we used the imputed age variable available within the BRFSS dataset. For other variables, we created a "missing" category for covariates. We collapsed categories for age (from 5-year increments to 5 categories), education (from 6 to 3 categories), and household income (from 8 to 5 categories) to assure we had an adequate number of respondents for regression analyses.
We created a variable to indicate whether respondents had any children under age 18 living in the household. We also created indicator variables for whether respondents had any health insurance coverage at the time of the interview, whether they reported they had at least 1 personal health care provider, and whether their last routine medical visit was within the past year. As described above, the BRFSS included questions about 6 chronic conditions. We used these variables together to indicate whether respondents had at least 1 chronic condition or multiple (ࣙ2) chronic conditions.
Statistical Analysis
We included BRFSS respondents who were classified as caregivers, had a nonmissing MSA code, could be classified as having or not having health and financial barriers, and reported whether they experienced any difficulties related to caregiving. Additionally, we limited our sample to respondents who had valid responses to age, sex, race/ethnicity, and education since we included these variables in the regression models. We allowed for missing information about caregiver experience.
We calculated the weighted proportion of caregivers overall and by rural residence. We also described the demographic and health status characteristics and the caregiving experiences of rural and urban caregivers and used chi-square tests to compare proportions across groups. barrier only, both financial and health barriers, and neither barrier. We used log-binomial regression models to estimate the adjusted prevalence ratios (PR) for having a financial barrier or a health barrier. 24 We also used a logbinomial regression model to assess the association between living in a rural area and reporting any difficulty associated with caregiving, after accounting for barriers and other demographic and household characteristics.
Data were weighted using the appropriate weight variable in the BRFSS public data file based on the survey version(s) on which the Caregiver Module appeared in each state. We also included primary sampling units and stratum weights in our weighting statements to appropriately calculate standard errors. All analyses were conducted using survey (svy) commands with subpopulation statements as appropriate (eg, to restrict to respondents who were caregivers) in Stata version 13.1 (StataCorp, College Station, Texas).
Results
Across the 10 states, the prevalence of caregiving was higher in rural areas (21.4%, 95%CI: 20.4-22.5) than in urban areas (19.0%, 95%CI: 18.0-19.9; P = .0005). Rural caregivers had lower educational attainment and income than urban caregivers, were more likely to be married or partnered but less likely to have children under age 18 living in the household, and were more likely to be white, non-Hispanic (Table 1 ). In terms of health and health care access, rural caregivers were more likely to report having fair or poor health and have multiple chronic conditions than urban caregivers. Rural caregivers also were significantly more likely than urban caregivers to report they did not see a doctor when they needed to during the past year because of cost. Rural caregivers more frequently had financial barriers than urban caregivers (38.1% vs 31.0%, P = .0001), but the prevalence of health barriers was similar (43.3% vs 40.6%, P = .18).
The characteristics of care recipients and the caregivers' activities were similar for rural and urban caregivers ( Table 2) . Caregivers in rural areas were slightly more likely to provide care for a spouse (12.8% vs 10.3%, P = .03). Caregivers in urban areas were more likely to report that caregiving created any difficulty (59.1% vs 52.1%, P = .0001); specifically, urban caregivers were more likely to say caregiving did not leave them enough time for themselves (9.0% vs 5.8%, P = .002) and caregiving affects their family relationships (5.0% vs 2.9%, P = .007). The prevalence of other caregiving-related difficulties, including financial burden and creating or aggravating health problems, was similar across rural and urban respondents.
Among rural caregivers, 14.0% had only a financial barrier, 19.2% had only a health barrier, 24.0% had both barriers, and 42.7% had neither barrier. Among urban caregivers, 13.0% had only a financial barrier, 22.6% had only a health barrier, 17.9% had both barriers, and 46.4% had neither barrier. Caregivers with a financial barrier were more commonly women, especially in rural areas, than caregivers with no barriers (Table 3) . In both rural and urban areas, caregivers with a financial barrier tended to be younger adults while caregivers with a health barrier were mostly middle-aged or older adults. Caregivers with only a financial barrier were least likely to have health care coverage, have a personal doctor, or have had a health check-up in the past year, while caregivers with only a health barrier had the highest levels of health insurance coverage, personal provider, and recent check-ups.
The experiences of caregivers varied based on whether they had any financial or health barriers, but differences tended to be consistent across rural or urban areas (Table 3) . Specifically, caregivers with no barriers had been providing care for less time, on average, than caregivers with barriers, and they also tended to provide fewer hours of care in an average week. Caregivingrelated difficulties did differ by both the presence of barriers and rural residence. Stress was the most commonly reported caregiving-related difficulty, regardless of barriers or rural residence. In both rural and urban areas, having a health barrier was associated with a higher prevalence of caregiving creating or aggravating health problems, and when the health barrier was present along with a financial barrier, this caregiving-related health difficulty was even more commonly reported. Caregivers with no barriers more frequently reported that caregiving created difficulties related to their time or family relationships than caregivers with barriers.
After accounting for demographic differences, rural caregivers were significantly more likely than urban caregivers to have a financial barrier (Table 4) . Women, middle-aged adults, and people who were not white, non-Hispanic were more likely to have a financial barrier. There was no difference in the presence of health barriers among rural compared to urban caregivers after accounting for demographic differences. Health barriers were associated with increasing age and lower educational attainment but not with rural residence.
Overall, 48% of rural caregivers and 41% of urban caregivers said caregiving created no difficulty (P = .0001). After adjusting for the presence of financial and health barriers, demographic characteristics, and the duration and frequency of care, rural caregivers remained less likely to report a caregiving-related difficulty than their urban peers (PR = 0.90, 95% CI: 0.84-0.95, P <.001; Table 5 ). Having a financial or health barrier was not associated with reporting a difficulty. However, longer durations of caregiving and higher weekly caregiving frequency were associated with a significantly greater prevalence of reporting a difficulty.
Discussion
More than half of caregivers had a financial or health barrier, and caregivers living in rural areas were particularly likely to have financial barriers. These findings generally are in agreement with earlier population-based studies of US adults which have found greater financial challenges for rural caregivers compared to urban caregivers. 14, 25 This also reflects differences in the general population between rural and urban residents, with rural adults having lower income than urban adults. 26 Although there is evidence of a higher prevalence of chronic conditions and their risk factors among people living in rural areas, 27 we found rural and urban caregivers were equally likely to experience health barriers themselves. a Financial barrier defined as having an annual household income <$25,000 or not being able see a doctor when they needed to in the past year because of cost. b Health barrier defined as having been diagnosed with multiple (ࣙ2) chronic health conditions, having a disability, or having fair or poor self-rated general health. In spite of the higher frequency of financial barriers, rural caregivers reported fewer caregiving-related difficulties than their urban peers. It is not clear from these data why rural caregivers experienced more burdens but did not perceive difficulty in the caregiving role. Previous research has found that caregivers in rural areas tend to have approach-based coping strategies, 28 meaning that they face potential stressors directly and use strategies like positive reframing, seeking social support, or problem solving to reduce the negative impact of stressors rather than avoiding them. [29] [30] [31] Approach-based coping has been associated with higher levels of caregiver resilience 32 and lower levels of caregiver burden, anxiety, and perceived stress. [30] [31] [32] [33] [34] [35] [36] [37] Although previous studies have found that caregivers in urban areas also generally utilize approach-based coping, 28 it is possible that rural caregivers in our study were more likely to employ it and therefore perceived fewer difficulties related to caregiving than their urban peers. However, we did not have a measure of coping strategy so additional research is needed to test this hypothesis. People living in rural areas often are characterized by self-reliance, 14 and O'Connell and associates hypothesized that rural caregivers might be better able to identify informal and social supports than their urban peers since they are faced with limited service options. 28 Together these characteristics could contribute to rural caregivers' perception that caregiving does not create difficulties even while they face financial or health limitations. This idea is supported somewhat by the data: urban caregivers were more likely than rural caregivers to report that the greatest difficulty they faced in caregiving was not having enough time for themselves or experiencing difficulties related to family relationships. More research is needed to investigate whether rural caregivers are more adept at seeking and engaging support from others and if this results in them perceiving fewer difficulties associated with providing care.
In the adjusted model, experiencing a financial and/or health barrier was not associated with reporting any caregiving-related difficulty for rural or urban caregivers,
The Journal of Rural Health 34 (2018) 263-274 c 2017 National Rural Health Association but the duration and frequency of care were associated with difficulties. Using BRFSS data, Kusano et al previously found that caregivers who provided more hours of care per week (20-39 hours) were more likely to report that caregiving created a financial difficulty compared to caregivers who provided less care per week (0-8 hours). 38 Caregivers with their own chronic health conditions may be at risk of exacerbating them if they neglect their own care in order to tend to the needs of others. 39 Approximately 1 in 6 caregivers in this sample delayed a medical visit due to cost when they needed care, and rural caregivers were marginally more likely to report not seeing a doctor because of cost. Caregivers who had both financial and health barriers were most likely to report that caregiving created or aggravated their own health problems. Additional research is needed to understand whether these caregivers need additional supports to remain in the caregiving role and maintain their own health.
Women constitute the majority of caregivers-around 62% of caregivers in this study were women regardless of place of residence-but they were particularly overrepresented in the group of caregivers classified as having both financial and health barriers. In the adjusted models, women caregivers were more likely to have financial barriers and to report caregiving-related difficulties. When developing programs to support caregivers, women in particular may benefit from financial support.
Strengths and Limitations
The strengths of this study include its population-based sample of community-dwelling adults and the use of questions that have been cognitively tested and previously used on the BRFSS. However, this study included respondents from only a subset of states and therefore may not reflect the experiences of caregivers across the United States. We also used a coarse measure of rurality, the metropolitan status code, which does not allow for further divisions into highly rural or frontier areas, for example. Other rural measurement systems like the Rural Urban Commuting Areas include additional categories that would allow for more detailed comparisons, but the public BRFSS data files do not include geographic indicators like county or ZIP code (to maintain anonymity) and therefore it was not possible to use an external classification system. Also, states vary in their sampling of BRFSS respondents and it is possible that people in highly rural areas are underrepresented. Other study limitations include the cross-sectional nature of the data, which means it is not possible to identify causal mechanisms. For example, it is not clear whether caregivers had financial barriers before they began providing care or if they resulted from the caregiving role. Distinguishing the role of caregiving in creating barriers from the role of barriers in influencing the caregiving experience will require longitudinal data. Finally, there are differences between the definition of caregiving used on the BRFSS and those in other surveys. Therefore, this study likely included people who would not have been classified as caregivers in other studies because of the small number of hours spent caregiving per week, a limited range of activities with which they provided assistance, or the possibility that caregivers did not live with the care recipient. 40 
Conclusion
Overall, we found a high prevalence of financial and health barriers among caregivers, and rural caregivers more frequently experienced financial barriers than urban caregivers. Nonetheless, nearly half of caregivers reported that providing care did not create any difficulties for them and rural caregivers were less likely to experience difficulties than their urban peers. Rural caregivers' coping strategies or skills in identifying informal supports may explain this difference, but additional research is needed to explore this hypothesis.
